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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 (JSC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention, "a host system said host system recurring information related 
to said optical switch from said optical switch" in which the definition of "recurring" is "to 
return"; therefore, a host system returning information related to said optical switch from 
said optical switch is indefinite. Not clear what part of the system the host is returning 
information to. Based on 1J0088 in SPEC, claim is hereinafter assumed to be "a host 
system said host system receiving information related to said optical switch...". 

Claim 23 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention, "storing data acquired said operation of said optical switch ", 
unclear what the limitation is stating in last part; is hereinafter assumed to be "storing 
data acquired from said operation of said optical switch" 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 3-12, 14-20 and 22-25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Bhat et al (US 2002/0176648) hereinafter referred to as Bhat. 
Claims 1,3-10 addressed below. 

Regarding claim 11 , Bhat discloses an optical switching subsystem comprising: 
a plurality of input optical ports for inputting an optical signal (FIG. 2 (li,l 2 -mput 
ports) and 1(0066); 

a plurality of output optical ports for outputting the optical signal (FIG, 2 (Oi,0 2 - 
output ports) and H0066); 

an optical switch formed by a micro electromechanical system (MEMS) for 
switching an optical path among said input optical ports and said output optical ports 
(FIG. 2 (MEMS: Mri,Mr 2 ,Msi,Ms2) and H0034,0063-0064, in which the optical switch 
is formed by MEMS and switches an optical path among input/output ports); 

a controller for instructing said optical switch to execute switching operation (FIG. 
2 (300-PROCESSOR SYSTEM) and 1J0068-0069 in which the Processor System 
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generates control output signals for instructing the optical switch to reposition 
(execute switching operation)); 

self-diagnosis means for measuring performance characteristics of said optical 
switching subsystem (FIG. 2 (Sensor System, Processor System) and 
110037,0045,0067 in which the sensor system (part of self-diagnosis means), 
measures the signal intensity (performance characteristic) and generates an error 
signal based on the signal intensity) and diagnosing said optical switching 
subsystem based upon said performance characteristics (FIG. 2 (Sensor System, 
Processor System) and 1(0044-0046 in which the processor system (part of self- 
diagnosis means) uses the sensor system's error signal (based on measured 
values) to diagnosis the optical switch (e.g. determines, via algorithm, how to 
minimize the error in which minimizing the error improves the signal 
transmission/signal intensity, (performance characteristic))); and 

calibration means for calibrating control over the operation of said optical switch 
(FIG. 2 (200-Sensor System, 300-Processor System, 340-Calibraiton Algorithm) 
and 1f0046 in which the calibration algorithm (part of calibration means) calibrates 
the position of the MEMS mirrors (control over the operation of said optical 
switch) for minimizing error in mirror alignment). 

Regarding claim 12 , Bhat discloses the optical switching subsystem according 
to Claim 1 1 as applied above. 

Bhat further discloses wherein said calibration means comprises compensating 
means for calculating a controller output correction value (FIG. 2 (340-Calibration 
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Algorithm) and H0046 in which the Calibration Algorithm minimizes the error 
signal by compensating for parameter(s) (e.g. calculating a controller output 
correction value) which effects the optical signal transfer efficiency) and said self- 
diagnosis means operates based upon said controller output correction value (FIG. 2 
(300-Processor System) and H0046 in which the processor system uses (operates 
based on) the calibration algorithm (controller output correction value)). 

Regarding claim 14 , Bhat discloses the optical switching subsystem according 
to claim 1 1 as applied above. 

Bhat further discloses wherein the calibration means operates when the self- 
diagnosis means determines that a corresponding reflecting mirror of the optical switch 
fails based on measured performed characteristics (FIG. 2 (300-Processor System, 
340-Calibration Algorithm) and U0046 in which the Calibration Algorithm operates 
when the Processor System determines that the error (measured performance 
characteristic) in the optical switch has surpassed an allowable tolerance (failed 
based on measured performance characteristics)). 

Regarding claim 15 , Bhat discloses the optical switching subsystem according 
to Claim 14 as applied above. 

Bhat further discloses wherein the self-diagnosis means operates again after the 
calibration is executed by the calibration means (FIG. 2 and 1J0046 in which the 
Processor System (e.g. includes calibration algorithm)), and the self diagnosis 
means notifies a host system when it is diagnosed at that time that the corresponding 
reflecting mirror fails (FIG. 2 (300-Processor System) and H0071-0072 in which the 
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Processor System receives control signals from the remote communications line 
(host system) containing: updated control algorithms, calibration data, and other 
parameters which control a MEMS mirror set point; therefore, the Processor 
System inherently communicates with the host system, via remote 
communications link, about the system status (e.g. of a failed mirror). Reason 
being that calibration data, control algorithm and parameter updates serve the 
purpose of making the system more accurate in its MEMS mirror alignment; 
therefore, the host system needs feedback (notification) from the Processor 
System to know if certain values/tolerances should be updated). 

Regarding claim 16 , Bhat discloses an optical switching subsystem comprising: 
a plurality of input optical ports for inputting an optical signal (FIG. 2 (I^Mnput 
ports) and H0066); 

a plurality of output optical ports for outputting the optical signal (FIG. 2 (Oi,0 2 - 
output ports) and H0066); 

an optical switch formed by a micro electromechanical system (MEMS) for 
switching an optical path among said input optical ports and said output optical ports 
(FIG. 2 (MEMS: Mri,Mr 2 ,Msi,Ms2) and 1f0034,0063-0064, in which the optical switch 
is formed by MEMS and switches an optical path among input/output ports); 

a subsystem controller circuit for controlling said optical switching subsystem 
(FIG. 2 (300-Processor System, 400-Position Driver) and H0068-0069 in which the 
Processor System (subsystem controller circuit) generates a control output 
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signal for instructing (controlling) the Position Driver (optical switching 
subsystem) to reposition the MEMS mirrors); 

a switching module controller circuit for controlling said optical switch (FIG. 2 
(400-Position Driver) and ^0069-0070 in which the Position Driver (switching 
module controller circuit) controls the MEMS in the optical switch (said optical 
switch)); 

a memory connected to said subsystem controller and said switching module 
controller, for storing control parameters related to said optical switch (FIG. 2 (350- 
Memory) and 1J0069 in which the Memory stores calibration parameters (control 
parameters) for the MEMS mirrors (optical switch) and connects to the Processor 
System (300) and the Position Driver (400) via output register (360)); 

a monitor for outputting a signal to the subsystem controller according to said 
output signal (FIG. 2 (Sensor System) and 1(0037,0045,0067 in which the Sensor 
System (monitor) outputs a signal to the Processor System (subsystem 
controller) according to the measured intensity of the output signal). 

Regarding in claim 17 , rejected as stated in claim 15 in which the host system 
inherently receives information related to the optical switch from the Processor System). 

Regarding claim 18 , Bhat discloses the optical switching subsystem according 
to claim 16 as applied above. 

Bhat further discloses comprising a ranking circuit for determining ranks of 
operation of switching elements (FIG. 2 (Sensor System, Processor System) and 
1J0039 in which the Sensor System (ranking circuit), manages (ranks) the signal 
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intensities of new and previous measurements made in regard to the operation of 
the switching elements). 

Regarding claim 19 , Bhat discloses the optical switching subsystem according 
to claim 16 as applied above. 

Bhat further discloses comprising a feedback control circuit for feedback 
controlling fl|0025,0057 in which a feedback control circuit (e.g feedback system) is 
used). 

Regarding claim 20 , Bhat discloses the optical switching subsystem according 
to claim 19 as applied above. 

Bhat further discloses wherein said feedback control circuit (FIG. 2 and 1J0025 in 
which the feedback circuit includes Systems: 200,300,400) includes said memory 
(FIG. 2 (360-output buffer) in which an output buffer is functionally equivalent to 
memory (e.g stores values)), a controlled object for outputting control output, a 
controller for outputting output of controller to said controlled object, (FIG. 2 (200- 
Sensor System) in which the Sensor System (controller) outputs an error signal 
(control output) based on the intensity within the optical switch (controlled 
object)) and a comparator for comparing said control output with reference value from 
said memory (FIG. 2 (320-Control Algorithm) and 1J0072 in which the Control 
Algorithm compares the Sensor System output (control output) with the output 
buffers values (e.g. current mirror position values)(reference value from said 
memory)). 
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Regarding claim 22 , Bhat discloses an optical switching subsystem self- 
diagnosing method comprising: 

monitoring an intensity of an optical signal in an output optical port (FIG. 2 (200- 
Sensor System) and 1J0037 in which the Sensor System monitors the intensity of 
the output port(s)); 

calculating a control voltage for controlling an optical switch according to at least 
said intensity of said optical signal (FIG. 2 (300-Processor System) and TJ0068-0069 in 
which the Processor System processes (calculates) a control signal (e.g. voltage 
signal control signals) for controlling the position of the optical switch based on 
the error signal from the Sensor System (said intensity of said optical signal)); 

controlling a mirror of the optical switch (FIG. 2 (300-Position Driver) and 1J0070 
in which the Position Driver controls the mirrors of the optical switch); 

determining ranks of operation of plural mirrors in said optical switch (FIG. 2 
(Sensor System) and 1J0055 in which the position (rank) of operation of the 
mirrors in optical switch is determined by the Sensor System). 

Regarding claim 23 , Bhat discloses the optical switching subsystem self- 
diagnosing method according to claim 22 as applied above. 

Bhat further discloses comprising reading data for calculating said control voltage 
(FIG. 2 (300-Processor System) and TJ0068-0069 in which the Processor System 
reads the input buffer data, from Sensor System-200, to generate (calculate) a 
control output (control voltage)) and storing data acquired said operation of said 
optical switch (FIG. 2 (310-input buffers, 360-output buffers) in which the data read 
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from the Sensor System is stored in input buffers (310) and the data generated 
(calculated) by the Processor System is stored in output buffers(360)). 

Regarding claim 24 , Bhat discloses the optical switching subsystem self- 
diagnosing method according to claim 22 as applied above. 

Bhat further discloses notifying the host system of the information related to said 
ranks (FIG. 2 (Processor System) and 1J0071-0072 in which the Processor System 
receives control signals from the remote communications line (host system) 
containing: updated control algorithms, calibration data, and other parameters 
which control a MEMS mirror set point; therefore, the Processor System 
inherently communicates with the host system, via remote communications link, 
about the status (rank) of the mirrors in the optical switch. Reason being that the 
calibration, control algorithm and parameter updates serve the purpose of 
making the system more accurate in its MEMS mirror alignment; therefore, the 
host system needs feedback (notification) from the Processor System to know if 
certain values/tolerances (ranks) should be updated). 

Regarding claim 25 , Bhat discloses the optical switching subsystem self- 
diagnosing method according to claim 22 as applied above. 

Bhat further discloses comprising compensating said control voltage (FIG. 2 
(220-compensator, 300-Processor System, 200-Sensor System) and ^0069 in 
which the control output (voltage) from the Processor System is pre- 
compensated at the Sensor System (e.g. control output from Processor is based 
on the error signal output from the Sensor System which is compensated by 
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compensator-220); therefore, pre-compensation at the Sensor System 
functionally equivalent to compensating at the Processor System). 

Regarding claim 1 , rejected as stated in claim 11 rejection. 

Regarding claim 3 . Bhat discloses the optical switching subsystem according to 
claim 1 as applied above. 

Bhat further discloses wherein said performance characteristics are control input 
value for inputting to said optical switch or a state variable of said controller used for 
calculating said control input value (FIG. 2 (Sensor System, Processor System) and 
H0044-0046 in which the processor system uses the Sensor System's error signal 
(based on measured performance characteristic(s)) to control the optical switch 
via a control signal (control input value)). 

Regarding claim 4 . rejected as stated in claim 15 rejection. 

Regarding claim 5 , Bhat discloses the optical switching subsystem according to 
claim 1 as applied above. 

Bhat further discloses wherein said self-diagnosis means ranks said performance 
characteristics (FIG. 2 (Sensor System, Processor System) and 1J0039 in which the 
sensor system (part of self-diagnosis means), manages (ranks) the signal 
intensities (performance characteristic) of new and previous measurements) and 
notifies a host system of ranking information (FIG. 2 (Processor System) and U0071- 
0072 in which the Processor System receives control signals from the remote 
communications line (host system) containing: updated control algorithms, 
calibration data, and other parameters which control a MEMS mirror set point; 
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therefore, the Processor System inherently communicates with the host system, 
via remote communications link, about the status (rank) of the mirrors in the 
optical switch. Reason being that the calibration, control algorithm and 
parameter updates serves the purpose of making the system more accurate in its 
MEMS mirror alignment; therefore, the host system needs feedback (notification) 
from the Processor System to know if certain values/tolerances (ranks) should be 
updated). 

Regarding claim 6 , Bhat discloses the optical switching subsystem according to 
claim 1 as applied above. 

Bhat further discloses wherein said self-diagnosis means is operated without an 
instruction from a host system (FIG. 2 and 1J0035, 0042 in which Sensor System, 
Processor system and the Position Driver are each localized system (e.g. each 
processes information without having to be instructed by the remote 
communications line (host system)). 

Regarding claim 7 , rejected as stated in claim 15 rejection. 

Regarding claim 8 , rejected as stated in claim 12 rejection. 

Regarding claim 9 , rejected as stated in claim 13 rejection. 

Regarding claim 10 , Bhat discloses the optical switching subsystem according 
to claim 7 as applied above. 

Bhat further discloses said calibration means is executed when the optical 
switching subsystem is activated (FIG. 2 and H0046 in which calibration is executed 
periodically or whenever the error signal surpasses the error threshold (e.g. at 
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start-up of the system the error passes the allowable threshold because none of 
the mirrors have been pre-aligned; thereby, starting calibration upon activation of 
the optical switching system)) and every predetermined time without an instruction 
from a host system fl]0046 in which calibration is executed periodically (every 
predetermined time) and without an instruction from the remote commutations 
line (host system) (e.g. HO 046: self -calibration program runs independent of the 
host system)). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bhat in 
view of Lofland et al (US 6,959,126); Lofland et al hereinafter referred to as Lofland. 

Regarding claim 2 , Bhat discloses the optical switching subsystem according to 
claim 1 as applied above. 

Bhat does not expressly disclose wherein said performance characteristics are 
switching time of the optical path. 
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Lofland teaches wherein said performance characteristics are switching time of 
the optical path (FIG. 11 A,B and col3 ln12-15/col14 In5-31 in which the Optical 
Switch Testing System measures switching time of all the optical paths in the 
switch). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Bhat and incorporate Lafland's teachings of measuring switching 
time in an optical switch. The motivation being that this enables the system to monitor 
switching time of all the ports in the system; thereby, allowing the system to identify 
failed or misaligned MEMS mirrors within the switch. 

Allowable Subject Matter 
5. Claims 13 and 21 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luis F. Garcia whose telephone number is (571)272- 
7975. The examiner can normally be reached on 8-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken N. Vanderpuye can be reached on (571)272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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